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(57) [ABSTRACT] 

[Objective] A main objective is to provide a 
transmitting-receiving apparatus capable of preferentially 
carrying out emergency communication even when other 
transmitting-receiving apparatuses are transmitting. 
[Means for Achieving Objective] In a transmitting-receiving 
apparatus 4 which is formed so that transmission and reception 
are possible through semi -duplex operation, an alarm control 
or a transmission stopping control for stopping transmission 
is carried out when a predetermined signal is included in 
received signals. 
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[CLAIMS] 

[Claim 1] A transmitting- receiving apparatus formed so that 
transmission and reception are possible through semi-duplex 
operation, wherein 

an alarm control or a transmission stopping control for 
stopping transmission is carried out when a predetermined 
signal is included in received signals . 

[Claim 2] A transmitting-receiving apparatus formed so that 
transmission and reception are possible through semi-duplex 
operation, wherein 

when a predetermined speech sound message signal or alarm 
sound signal is received, the received signal is emitted from 
a speaker. 

[Claim 3] The transmitting-receiving apparatus according to 
Claim 1 , comprising a storage portion where predetermined 
speech sound message data or alarm sound data is stored in 
advance, wherein when a predetermined signal is included in said 
received signals , an alarm sound is emitted from said speaker 
through said alarm control based on said stored speech sound 
message data or alarm sound data. 

[Claim 4] The transmitting-receiving apparatus according to 
Claim 2 or 3, wherein the volume of said emitted sound is 
controlled to be greater than the volume of received sound in 
a normal state. 
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[Claim 5] A repeating apparatus, repeating a transmission 
signal between a plurality of transmitting-receiving 
apparatuses which are formed so that transmission and reception 
are possible through a semi-duplex operation and transmitting 
a transmission signal having such a content as to correspond 
to the type of communication signal communicated from an 
external apparatus via a communication line to said plurality 
of transmitting-receiving apparatuses. 

[Claim 6 ] The repeating apparatus according to Claim 5 , wherein 
said transmission signal having such a content as to correspond 
to the type of communication signal is a speech sound message 
signal or an alarm sound signal. 

[Claim 7] The repeating apparatus according to Claim 5 or 6 , 
wherein when a predetermined signal is communicated from said 
external apparatus, an alarm control signal or a transmission 
stopping control signal for stopping transmission is 
transmitted to said plurality of transmitting-receiving 
apparatuses . 

[Claim 8] A wireless communication system, comprising a 
plurality of transmitting-receiving apparatuses each 
identical with the apparatus of any one of Claims 1 to 4 and 
the repeating apparatus of any one of Claims 5 to 7 . 
[Claim 9] A wireless communication system, comprising a 
plurality of wireless communication systems each identical with 
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the system of Claim 8, wherein said repeating apparatus in any 
one of said wireless communication systems transmits said alarm 
control signal or transmission stopping control signal for 
stopping transmission to the respective 

transmitting- receiving apparatuses in said plurality of 
wireless communication systems. 

[Claim 10] The wireless communication system according to 
Claim 8 or 9, wherein said repeating apparatus adds 
identification data for identifying the repeating apparatus or 
said external apparatus when transmitting. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Field of the Invention] 

The present invention relates to a 

transmitting-receiving apparatus for mutual communication 
through a semi-duplex operation using a predetermined pair of 
transmitting and receiving frequencies, a repeating apparatus 
for repeating transmission signals between a plurality of 
transmitting-receiving apparatuses, and a wireless 
communication system including these transmitting-receiving 
apparatuses and the repeating apparatus . 
[0002] 
[Prior Art] 
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Conventional specified low power wireless communication 
systems have been known as wireless communication systems 
including a plurality of transmitting-receiving apparatuses 
which make mutual communication possible through a semi-duplex 
operation of this type. Such a wireless communication system 
is formed of a plurality of transmitting-receiving apparatuses 
A to N at worksites and a repeater for repeating transmission 
signals between the transmitting-receiving apparatuses A to N 
so that mutual communication is possible, and a transmission 
frequency fa and a reception frequency fb are allocated in the 
respective transmitting-receiving apparatuses A to N in advance, 
and a transmission frequency fb and a reception frequency fa 
are allocated in the repeater in advance . In this configuration , 
in a case where a transmitting-receiving apparatus B transmits 
a signal to a transmitting-receiving apparatus C, for example, 
when the transmitting-receiving apparatus B transmits a signal 
with the transmission frequency fa, the repeater receives and 
demodulates the transmission frequency fa and transmits a 
signal with the transmission frequency fb, which is modulated 
using the demodulated signal. Meanwhile, the 

transmitting-receiving apparatus C receives the transmission 
signal of fb, and thus, receives the signal transmitted from 
the transmitting-receiving apparatus B. In contrast, in a case 
where the transmitting-receiving apparatus C responds to the 
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transmitting-receiving apparatus B, the 

transmitting-receiving apparatus C transmits a signal with the 
transmission frequency fa, and thus, can transmit a response 
signal to the transmitting-receiving apparatus B via the 
repeater. In this case, the other transmitting-receiving 
apparatuses A and D to N always receive the reception frequency 
fb using a so-called carrier sense function, and the 
transmission is prohibited when the reception level is at a 
predetermined level or higher so that interference can be 
prevented. 
[0003] 

[Problem to be Solved by the Invention] 

However, these conventional wireless communication 
systems have the following problems. That is, these wireless 
communication systems have such problems that in a case where 
a pair of transmitting-receiving apparatuses B and C are 
continuously communicating with each other, when the operator 
of the transmitting-receiving apparatus A, for example, 
attempts to carry out emergency communication with the other 
transmitting-receiving apparatuses B to N, the emergency 
communication cannot be carried out unless the communication 
between the two transmitting-receiving apparatuses B and C is 
completed due to the carrier sense function. In such a case, 
the emergency communication cannot be carried out , and as a 
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result , an accident may be caused which could result in injury 
or death. In addition, in a case where a manufacturing 
apparatus for mass production is damaged in a factory and an 
attempt is made to notify other people involved in the 
manufacturing process, emergency communication cannot be 
carried out, and thus, production may be significantly affected. 
Accordingly, the conventional wireless communication systems 
have such a problem that the communication system has a 
significant defect. 
[0004] 

In general, transmitting-receiving apparatuses for 
communicating through this semi-duplex operation always 
receive the reception frequency fb but the received sound is 
not emitted from a speaker. Accordingly, it is possible to 
receive emergency communication by removing the carrier sense 
function and adopting such a configuration that the received 
sound is always emitted from a speaker. In this case, however, 
interference may occur as a beat phenomenon within the receiving 
portions of the transmitting-receiving apparatuses C (or B) to 
N because the transmission frequency for the 
transmitting-receiving apparatus A and the transmission 
frequency for another transmitting-receiving apparatus B (or 
C) which is transmitting are the same. Therefore, emergency 
communication cannot be carried out in practice. 
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[0005] 

The present invention has been made in order to solve the 
above problems , and a main objective is to provide a 
transmitting-receiving apparatus capable of preferentially 
carrying out emergency communication even when other 
transmitting-receiving apparatuses are transmitting, and 
another objective is to provide a repeating apparatus which is 
appropriate for repeating transmission signals between these 
transmitting-receiving apparatuses and to provide a wireless 
communication system including these transmitting-receiving 
apparatuses and the repeating apparatus . 
[0006] 

[Means for Solving Problem] 

In order to achieve the above objectives, the 
transmitting-receiving apparatus according to Claim 1 is a 
transmitting-receiving apparatus formed so that transmission 
and reception are possible through semi-duplex operation and 
is characterized in that an alarm control or a transmission 
stopping control for stopping transmission is carried out when 
a predetermined signal is included in received signals. 
[0007] 

In this transmitting-receiving apparatus that is in a 
normal state, the received sound is not emitted from the speaker 
through a semi-duplex operation when transmitting. Meanwhile, 
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in the case where a predetermined signal is included in the 
received signals , an alarm control is carried out for alerting 
the operator of the transmitting-receiving apparatus that has 
received the signal to the effect that the transmission should 
be stopped or prohibited at the time of both transmission and 
reception. In this case, an alarm signal can be displayed on 
the display apparatus or an alarm sound can be emitted from a 
speaker. In addition, a transmission stopping control for 
automatically stopping transmission may be carried out during 
transmission . As a result , it becomes possible for the operator 
who has transmitted a predetermined signal to preferentially 
carry out emergency communication and the like without fail and 
without causing interference in other transmitting-receiving 
apparatuses . 
[0008] 

The transmitting-receiving apparatus according to Claim 
2 is a transmitting-receiving apparatus formed so that 
transmission and reception are possible through semi-duplex 
operation and is characterized in that when a predetermined 
speech sound message signal or alarm sound signal is received, 
the received signal is emitted from a speaker. 
[0009] 

In this transmitting-receiving apparatus , when a 
predetermined speech sound message signal or an alarm sound 
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signal is transmitted from another transmitting- receiving 
apparatus , the received sound is emitted from a speaker . 
Accordingly, the operator of the transmitting-receiving 
apparatus that has emitted sound can immediately understand 
that emergency communication is being carried out or that the 
state has become abnormal even during transmission . As a result , 
transmission by the other transmitting-receiving apparatuses 
is stopped, and consequently, it becomes possible for the 
operator who has transmitted a predetermined speech sound 
message signal or an alarm sound signal to preferentially carry 
out emergency communication and the like. 
[0010] 

The transmitting-receiving apparatus according to Claim 
3 is the transmitting-receiving apparatus according to Claim 
1 and is characterized by comprising a storage portion where 
predetermined speech sound message data or alarm sound data is 
stored in advance so that when a predetermined signal is 
included in received signals, an alarm sound is emitted from 
the speaker through the alarm control based on the stored speech 
sound message data or alarm sound data. 
[0011] 

A predetermined speech sound message signal or an alarm 
sound signal is transmitted from the transmitter side, and thus, 
a speech sound message or alarm sound can be emitted to the other 
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transmitting-receiving apparatuses. Meanwhile, in this 
transmitting-receiving apparatus, a predetermined signal that 
has been preset as an emergency signal is transmitted, and thus , 
an alarm sound is emitted based on speech sound message data 
and alarm sound data which are stored in the other 
transmitting-receiving apparatuses side. In this case, it 
becomes possible to emit a clear speech sound message and the 
like without the speech sound message or alarm sound becoming 
unclear due to interference. 
[0012] 

The transmitting-receiving apparatus according to Claim 
4 is the transmitting-receiving apparatus according to Claim 
2 or 3 and is characterized in that the volume of the emitted 
sound is controlled to be greater than the volume of received 
sound in a normal state . 
[0013] 

Even when a speech sound message is emitted in an abnormal 
state, the alarm for stopping transmission has fewer effects 
as in a case where the volume of the received sound is low. In 
this transmitting-receiving apparatus, the speech sound 
message is emitted with a volume greater than in a normal state, 
and therefore, it becomes possible for the operator to 
understand that emergency communication is being carried out 
without fail. 
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[0014] 

A repeating apparatus according to Claim 5 is 
characterized by repeating a transmission signal between a 
plurality of transmitting-receiving apparatuses which are 
formed so that transmission and reception are possible through 
a semi-duplex operation and transmitting a transmission signal 
having such a content as to correspond to the type of 
communication signal communicated from an external apparatus 
via a communication line to the plurality of 
transmitting-receiving apparatuses. In this case, the 
external apparatus can communicate a communication signal via 
either a wire communication line or a wireless communication 
line. 
[0015] 

In the case where a communication signal, such as for an 
abnormality in the apparatus , is communicated from an external 
apparatus, such as a unit for mass production, for example, the 
relay apparatus transmits a transmission signal having a 
content in accordance with that type of communication signal 
to a plurality of transmitting-receiving apparatuses. In this 
case, when transmitting-receiving apparatuses are 
transmitting and receiving to and from each other, the pair of 
transmitting-receiving apparatuses carries out an alarm 
control and a transmission stopping control. Therefore, 
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during transmission, the operator can be notified that the state 
has become abnormal or an emergency has occurred, and it becomes 
possible to receive a transmission signal from the repeating 
apparatus without causing interference by immediately stopping 
the transmission. 
[0016] 

In this case, a speech sound message signal or an alarm 
sound signal may be transmitted as a transmission signal having 
a content in accordance with the type of communication signal 
instead of an alarm control signal or a transmission stopping 
control signal for stopping transmission. 
[0017] 

A wireless communication system according to Claim 8 is 
characterized by having a plurality of transmitting-receiving 
apparatuses each identical with the apparatus of any one of 
Claims 1 to 4 and the repeating apparatus of any one of Claims 
5 to 7. 
[0018] 

In this wireless communication system, in the case where 
a pair of transmitting-receiving apparatuses are transmitting 
and receiving between each other, the repeating apparatus 
transmits a speech sound message signal, an alarm sound signal, 
an alarm stopping control signal or a transmission stopping 
control signal so that transmission and reception between the 
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transmitting-receiving apparatuses can be stopped, and it 
becomes possible to transmit abnormalities in the external 
apparatus to all the transmitting-receiving apparatuses . 
[0019] 

h wireless communication system according to Claim 9 is 
formed of a plurality of wireless communication systems each 
identical with the system of Claim 8 and is characterized in 
that a repeating apparatus in any one of the wireless 
communication systems transmits an alarm control signal or a 
transmission stopping control signal for stopping transmission 
to the respective transmitting-receiving apparatuses in the 
plurality of wireless communication systems. 
[0020] 

In this wireless communication system, in the case where 
an abnormality is caused in a specific external apparatus, it 
becomes possible to make all the transmitting-receiving 
apparatuses communicate collectively in a plurality of wireless 
communication systems . 
[0021] 

The wireless communication system according to Claim 10 
is the wireless communication system according to Claim 8 or 
9 and is characterized in that the repeating apparatus adds 
identification data for identifying the repeating apparatus or 
the external apparatus when transmitting. 
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[0022] 

In this wireless communication system, identification 
data for identifying the repeating apparatus or the external 
apparatus is added when an alarm control signal or a 
transmission stopping control signal is transmitted from the 
repeating apparatus, and therefore, it becomes possible for the 
operator of the transmitting-receiving apparatus to 
immediately specify the external apparatus where an abnormality 
has occurred, for example. 
[0023] 

[Embodiments of the Invention] 

Hereinafter, a transmitting-receiving apparatus, a 
repeating apparatus and a wireless communication system 
according to preferred embodiments of the present invention 
will be described with reference to the accompanying drawings. 
[0024] 

First, the configuration of the wireless communication 
system as a whole will be described with reference to Fig. 1. 
As shown in the figure, a wireless communication system 1 is 
formed of a combination of a plurality of communication systems 
2a to 2n (hereinafter also collectively referred to as 
"communication system 2") . The communication systems 2a to 2n 
are different only in the frequency allocated for transmission 
and reception, and the rest of the configuration and the 
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functions are the same, and thus, a typical example of the 
configuration and functions of the communication system 2a will 
be described below. 
[0025] 

The wireless communication system 2 targets 
communication between a plurality of workers who maintain or 
inspect apparatuses 3, such as printing machines, and is 
provided with a plurality of receivers 4a to 4n (hereinafter 
also collectively referred to as "receiver 4"), which 
correspond to transmitting-receiving apparatuses according to 
the present invention, and repeating apparatuses 6 which repeat 
communication between receivers 4 and 4, and are connected to 
the apparatuses 3 via wired communication lines 5 . In addition , 
the repeating apparatuses 6 are provided with a repeater A 11 
which corresponds to the repeating apparatus according to the 
present invention, an interface portion 12, and a repeater B 
13. Here, the interface portion 12 is provided to receive and 
transmit various types of signals, and all or certain signals 
from among the signals communicated from the apparatus 3 or the 
repeater B 13 are communicated to the interface portion 12 in 
another communication system 2 via the communication line 14. 
As a result, the below described collective communication 
becomes possible. 
[0026] 
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The receivers 4 are formed so that transmission and 
reception in a frequency modulating system are possible through 
a semi-duplex operation with a preset pair of frequencies for 
transmission and reception. Concretely, the receivers 4 are 
formed so as to use fi a in a band from 420 MHz to 430 MHz (f ib 
to fm in the respective communication systems 2b to 2n) and 
f2a (f2b to f 2n in the respective communication systems 2b to 2n) 
as the frequency for transmission and the frequency for 
reception, respectively, and furthermore, use a frequency for 
transmission f 3a (f 3b to f 3n in the respective communication 
systems 2b to 2n) which is different from f ia as the frequency 
for transmission in emergency communication. Concretely, in 
the configuration, the receivers 4 are provided with an antenna 
21, a microphone 22, a transmitting portion 23, a channel 
oscillating portion 24, an operation switch for emergency 
communication 25, an antenna duplexer 26, a receiving portion 
27, a switching portion 28, a low frequency amplifying portion 
29, a speaker 30, an MSK data demodulating portion 31, a CPU 
32, a ROM 33 and a display portion 34, as shown in Fig. 2. 
[0027] 

Here, the transmitting portion 23 operates when the 
press-to-talk switch (hereinafter referred to as a "PTT 
switch"), not shown, is operated, generates a transmission 
signal by modulating the carrier wave using the speech sound 
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signal outputted from the microphone 22, and transmits the 
transmission signal from the antenna 21 via the antenna duplexer 
26. In addition, the transmitting portion 23 transmits the MSK 
modulated transmission signal based on the group number data 
outputted from the CPU 32 when transmission starts, and after 
that, transmits the modulated transmission signal using a 
speech sound signal. The operation switch 25 is operated at 
the time of emergency communication or the like, and when 
operated the PTT switch is linked and operated, so that the 
transmitting portion 23 is forced to operate and the channel 
oscillation frequency in the channel oscillating portion 24 
formed of a PLL (Phase Locked Loop) is changed to a predetermined 
frequency, and thus, the transmitting portion 23 forcibly 
changes the frequency for transmission to f 3a . As described 
below, forcible transmission is carried out under such 
conditions that the frequency for transmission f 3a is not used. 
The receiving portion 27 demodulates the received signal 
inputted via the antenna 21 and the antenna duplexer 26 to a 
low frequency signal and outputs it to the switching portion 

28 and the MSK data demodulating portion 31. The switching 
portion 28 outputs the received sound signal demodulated by the 
receiving portion 27 to the low frequency amplifying portion 

29 when a connection signal S OH is outputted from the CPU 32. 
The MSK data demodulating portion 31 converts the MSK signal 
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included in the received sound signal to digital data and 
outputs the converted MSK signal to the CPU 32. In the low 
frequency amplifying portion 29, the gain can be freely set 
using the volume for adjusting the volume, not shown, and when 
a volume control signal S VO l is outputted from the CPU 32, a 
predetermined volume is automatically set, irrespectively of 
the set volume. 
[0028] 

The CPU 32 carries out a reception control process , an 
alarm control process and the like. In the reception control 
process, the CPU 32 determines whether or not the digital data 
outputted from the MSK data demodulating portion 31 includes 
group number data corresponding to the group number of its own 
station, and when it is determined that it is included, controls 
the switching portion 28 so that it becomes of a connected state 
by outputting a connection signal S 0K . Meanwhile, the alarm 
control process is a process carried out to stop transmission 
when there is emergency communication and alarm sound is emitted 
from the speaker 30. Concretely, the CPU 32 first determines 
whether the digital data outputted from the MSK data 
demodulating portion 31 includes predetermined emergency 
signal data. When it is determined that it is included, the 
CPU 32 determines that it is emergency communication and reads 
out alarm sound data stored in the ROM 33 , so that digital -analog 
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conversion is carried out on the read- out alarm sound data in 
the incorporated D/A converting portion. Next, the converted 
alarm sound signal S A is outputted to the input portion of the 
low frequency amplifying portion 29 ana a volume control signal 
Svol is outputted to the low frequency amplifying portion 29, 
so that the volume is controlled so as to be greater than in 
a normal state. As a result, the speaker 30 emits alarm sound. 
In addition, the CPU 32 outputs a connection signal S 0N to the 
switching portion 28, and thus the received sound signal is 
outputted to the low frequency amplifying portion 29. As a 
result , the received sound is emitted from the speaker 30 even 
during transmission. 
[0029] 

Though in this example, it is warns that the transmission 
must be manually stopped when there is emergency communication, 
the CPU 32 may output a transmission stopping signal S s to the 
transmitting portion 23 at the point in time when the emergency 
signal data is detected, and thus, transmission stopping 
control for immediately and automatically stopping 
transmission by the transmitting portion 23 may be carried out. 
In addition, speech sound message data may be stored in the ROM 
33 in advance instead of alarm sound data, and this speech sound 
message data may be converted to an analog signal in the D/A 
converting portion and outputted to the low frequency 
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amplifying portion 29. Furthermore, emergency signal data, an 
alarm sound signal and a speech sound message signal are 
included in the transmission signal and transmitted, and when 
the CPU 32 determines that emergency signal data is included, 
the connection signal S 0 n may be output ted, so that alarm sound 
is emitted from the speaker 30 based on the received alarm sound 
signal or speech sound message signal. 
[0030] 

Next, the configuration of the repeater A 11 will be 
described with reference to Fig. 3. 
[0031] 

As shown in Fig. 3, the repeater A 11 is provided with 
an antenna 41, an antenna duplexer 42, a transmitting portion 
43, a receiving portion 44, a CPU 45 and a ROM 46. In the 
repeater A 11, the frequency for transmission and the frequency 
for reception are allocated to f 2a (f2b to f 2 „ in the respective 
communication systems 2b to 2n) and f ia (fi b to f ln in the 
respective communication systems 2b to 2n) , respectively, in 
advance, so that the transmission signal with the frequency for 
transmission f la transmitted from a receiver 4 is received and 
demodulated, and at the same time, the carrier wave is 
demodulated using the demodulated signal as the modulated 
signal, and thus, the signal is transmitted using the frequency 
for transmission f 2a - As a result, the repeater A 11 transmits 
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the transmission signal transmitted from one receiver 4 to the 

other receivers 4. 

[0032] 

Next, the configuration of the repeater B 13 will be 
described with reference to Fig. 4. 
[0033] 

As shown in Fig. 4, the repeater B 13 is provided with 
an antenna 51, a receiving portion 52, a CPU 53 and a RAM 54. 
Here, the CPU 53 and the RAM 54 form a sound recorder, and the 
CPU 53 carries out analog -digital conversion on the received 
sound signal received by the receiving portion 52 and stores 
the converted digital data in the RAM 54. In addition, in the 
repeater B 13, when a transmission signal of f 3a (f 3b to f 3n in 
the respective communication systems 2b to 2n) for emergency 
communication is transmitted from a receiver 4, the received 
signal is stored in the RAM 54, and after that communicated to 
the repeater A 11 via the interface portion 12. 
[0034] 

Next, the operation in the wireless communication system 
1 as a whole will be described. 
[0035] 

First, operation in a normal state will be described. In 
a normal state, when the receiver 4a transmits a signal with 
the frequency for transmission f ia . the repeater A 11 receives 
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and demodulates this transmission signal and transmits the 
demodulated signal with the frequency for transmission f 2a . As 
a result, the other receivers 4b to 4n can receive the signal 
transmitted from the receiver 4a. In this case, the receiver 
4a transmits and receives the signal through a semi-duplex 
operation, and therefore, the speaker 30 does not emit the 
received sound. Meanwhile, when the CPUs 32 in the receivers 
4b to 4n determine that the group number data for their own 
stations is included, they output a connection signal S 0H so 
that the received sound is emitted from the speaker 30. Next, 
when a receiver 4b, for example, which is called by the receiver 
4a responds with the frequency for transmission <E la , the 
repeater A 11 receives and demodulates the transmission signal, 
so that the demodulated signal is transmitted with the frequency 
for transmission f 2a . As a result , mutual communication between 
the two receivers 4a and 4b is carried out. 
[0036] 

Next, operation in the case where communication is held 
between two receivers 4 and 4 while the other receivers 4 carry 
out emergency communication will be described. 
[0037] 

In the case where the receivers 4a and 4b communicate with 
each other, for example, when the operation switch 25 is 
operated on the receiver 4n side, the CPU 32 of the receiver 
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4n determines whether or not emergency communication with the 
frequency for transmission f 3a is being carried out at that time . 
In this case, the CPU 32 can determine whether or not there is 
emergency communication with the frequency for transmission f 3a 
based on whether or not the below described emergency signal 
data has been transmitted. Here, the CPU 32 allows the 
receiving portion 27 to carry out so-called scanning reception 
and determine that emergency communication with the frequency 
for transmission £ 3a is not being carried out when the reception 
level of the received signal for the frequency for transmission 
f 3a is a predetermined value or less. When it is determined that 
emergency communication with the frequency for transmission £ 3a 
is not being carried out, the CPU 32 starts allowing the 
transmitting portion 23 to transmit the signal with the 
frequency for transmission f 3n . Next, when the operator talks 
into the microphone 22, a speech sound signal is transmitted 
with the frequency for transmission f 3n . Meanwhile, the 
receiving portion 52 in the repeater B 13 receives the frequency 
for transmission £ 3n , and when the reception level exceeds a 
predetermined value, the carrier detection signal S K is 
outputted to the CPU 53. As a result, the CPU 53 determines 
that emergency communication has been carried out, and 
subsequently carries out analog-digital conversion on the 
speech sound signal outputted from the receiving portion 52 in 
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the incorporated A/D converting portion, and after that stores 
the signal in the RAM 54. Next, the CPU 53 reads out the speech 
sound signal stored in the RAM 54 and adds emergency signal data 
showing emergency communication and identification data D s for 
identifying the communication system to which its own station 
belongs, and after that, communicates with the repeater A 11 
via the interface portion 12. In this case, the interface 
portion 12 communicates with the interface portions 12 in the 
other communication systems 2 via the communication lines 14. 
Next , the CPU 45 in the repeater A 11 in each communication system 
2 determines that emergency communication has been carried out 
using emergency signal data, and outputs the emergency signal 
data and the speech sound signal to the transmitting portion 
43. The transmitting portion 43 transmits a transmission 
signal that is MSK modulated based on the emergency signal data, 
and transmits a transmission signal that is frequency modulated 
based on the speech sound signal. 
[0038] 

As a result, in each receiver 4a to 4 (n - 1) in each 
communication system 2, the CPU 32 detects the MSK demodulated 
emergency signal data, and thus determines that emergency 
communication is being carried out and outputs a volume control 
signal S VO l to the low frequency amplifying portion 29, so that 
the volume is controlled so as to be loud, and at the same time. 
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reads out the alarm sound data corresponding to the emergency 
signal data from the ROM 33, so that sound is emitted from the 
speaker 30. Next, the CPU 32 outputs a connection signal S 0N 
so that the switching portion 28 is controlled so as to become 
of a connected state, and thus allows the sound received from 
the receiving portion 27 to be emitted from the speaker 30 . In 
addition, in parallel with these processes, the CPU 32 displays 
the group plurality in the transmitted communication system 2 
on the display portion 34 based on the received identification 
data D s . As a result , the operator of each receiver 4 can receive 
the group plurality of the transmitted communication system 2 
and the content of the emergency communication carried out by 
the receiver 4n. In this case, the operator of the receiver 
4 during transmission can be immediately notified by the emitted 
alarm sound that emergency communication is being carried out, 
and thus can stop transmission and receive emergency 
communication. Here, during transmission, when the receiver 
4 stops transmission the operator who carries out emergency 
communication can transmit subsequent signals with the 
frequency for transmission f ia , and the operator of each 
receiver 4 can receive the signal with f ia transmitted via the 
repeater A 11 as it is. Thus, the wireless communication system 
1 can preferentially carry out emergency communication without 
fail. 
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[0039] 

Next , a description will be given for a case of emergency 
communication where a problem arises with an apparatus 3 , such 
that the ink runs out , the paper runs out or the shaft of the 
rotary press is broken . The apparatus 3 outputs problem signals 
Si to S m corresponding to the detail of the problem and the 
identification data D s for its own station to the repeater A 
11 via the wired communication line 5 and the interface portion 
12. In this case, the interface portion 12 communicates the 
communication signal with the same content to the interface 
portion 12 in the other communication systems 2 via the 
communication lines 14. Next, the CPU 45 in the repeater A 11 
in each communication system 2 identifies the inputted problem 
signals Si to S m , and at the same time reads out the alarm data 
D A from the ROM 46 in accordance with the type of problem signals 
Si to S TO identified. Next, the CPU 45 outputs the read-out alarm 
data D A and the transmitted identification data D s to the 
transmitting portion 43. The transmitting portion 43 MSK 
modulates the signal based on the alarm data D A and the 
identification data D s outputted from the CPU 45 , and after that 
transmits the signal with the frequency for transmission f 2a . 
E0040] 

In this case, each receiver 4 in each communication system 
2 receives the transmission signal from the repeater A 11, and 
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the CPU 32 in the receiver 4 determines whether or not the 
demodulated signal demodulated by the MSK data demodulating 
portion 31 includes predetermined alarm data D A . In the case 
where it is determined that it is included, the CPU 32 outputs 
a volume control signal S VO l to the low frequency amplifying 
portion 29, so that the volume is controlled so as to be loud, 
and at the same time, reads out the alarm sound data 
corresponding to the alarm data D A from the ROM 33 so that sound 
is emitted from the speaker 30, and displays the detail of the 
problem corresponding to the alarm data D A and the apparatus 
number of the apparatus 3 in the communication system 2 
corresponding to the identification data D s on the display 
portion 34. Next, the CPU 32 outputs a connection signal S 0 m 
so as to control the switching portion 28 in a connected state, 
and thus , the received sound from the receiving portion 27 is 
emitted from the speaker 30. As a result, the operator of each 
receiver 4 in all of the communication systems 2 can be notified 
that a problem has arisen with the apparatus 3 in a certain 
communication system 2, and at the same time, the detail of the 
problem can be immediately relayed by means of the type of alarm 
sound, and as a result, a quick response becomes possible . Here, 
alarm sound is emitted to the receiver 4 during transmission, 
and therefore, the operator of the receiver 4 can stop 
transmission, so that emergency communication relating to the 
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apparatus 3 can be subsequently transmitted and received 
between respective receivers 4 and 4 using the frequency for 
transmission f la . 
[0041] 

Meanwhile, in the case where communication is held 
between the receivers 4a and 4b as in the above -described 
example, when the CPU 32 in each receiver 4a or 4b determines 
that the signal demodulated by the MSK data demodulating portion 
31 includes predetermined alarm data D A , an alarm control 
process is carried out. As a result, the operator stops 
transmission . 
[0042] 

Here, the present invention is not limited to the 
above -de scribed embodiments, and the configuration thereof can 
be modified as deemed appropriate. Though in the present 
embodiment, an example of application to maintenance and 
inspection of printing machines has been described, the 
invention is not limited thereto, and can be applied to 
communication systems for maintenance and guiding of airplanes, 
as well as to all other communication systems which require 
emergency communication, for example. In addition, though an 
example where emergency communication is collectively carried 
out in all of the communication systems 2 has been described 
in this embodiment, it is, of course, possible to carry out 
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emergency communication separately in each communication 

system 2. 

[0043] 

[Effects of the Invention] 

As described above, in the transmitting-receiving 
apparatus according to Claims 1 to 4 , when a predetermined 
signal is included in received signals, the 
transmitting-receiving apparatus carries out an alarm control 
or a transmission stopping control for stopping transmission, 
and thus, the operator who has transmitted a predetermined 
signal can preferentially carry out emergency communication 
without fail and without causing interference in the other 
transmitting-receiving apparatuses. In addition, a speech 
sound message or an alarm sound is emitted from a speaker at 
the time of emergency communication so that the operator of the 
other transmitting-receiving apparatus can be notified of this 
without fail. Furthermore, the received sound at this time is 
controlled to have a volume greater than that of the received 
sound at a normal time, and thus, the operator can understand 
without fail that emergency communication has been carried out . 
[0044] 

In addition, the repeating apparatus according to Claims 
5 to 7 can transmit a communication signal, such as for an 
abnormality in the apparatus that has occurred in an external 
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apparatus such as a unit for mass production, to the respective 
transmitting-receiving apparatuses without causing 
interference . 
[0045] 

Furthermore, in the wireless communication system 
according to Claims 8 to 10, in the case where a pair of 
transmitting-receiving apparatuses are transmitting and 
receiving between each other, a speech sound message, an alarm 
sound, an alarm control signal or a transmission stopping 
control signal is transmitted from the repeating apparatus so 
that transmission and reception between the 
transmitting-receiving apparatuses can be stopped, and 
abnormalities in an external apparatus can be transmitted to 
all the transmitting-receiving apparatuses. In addition, in 
the case where the configuration is provided with a plurality 
of wireless communication systems, the repeating apparatus 
transmits an alarm control signal or a transmission stopping 
control signal to the respective transmitting-receiving 
apparatuses in a plurality of wireless communication systems, 
and thus , it becomes possible to make all the 
transmitting-receiving apparatuses communicate collectively 
in the plurality of wireless communication systems. In this 
case, the operator of each transmitting-receiving apparatus can 
immediately specify the external apparatus where an abnormality 
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is caused by adding identification data. 
[Brief Description of the Drawings] 

Fig. 1 is a diagram showing the configuration of a 
wireless communication system according to an embodiment of the 
present invention. 

Fig. 2 is a block diagram showing a receiver according 
to the embodiment of the present invention. 

Fig. 3 is a block diagram showing a repeater A according 
to the embodiment of the present invention. 

Fig. 4 is a block diagram showing a repeater B according 
to the embodiment of the present invention. 
[Explanation of Symbols] 

1 Wireless communication system 

2 Communication system 

3 Apparatus 

4a to 4n Receiver 

6 Repeating apparatus 

11 Repeater A 

13 Repeater B 

[Fig. 2] 

21 Antenna 

22 Microphone 

23 Transmitting portion 
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24 Channel oscillating portion 

26 Antenna duplexer 

27 Receiving portion 

28 Switching portion 

29 Low frequency amplifying portion 

30 Speaker 

31 MSK data demodulating portion 
34 Displaying portion 

[Fig. 3] 

A To interface portion 

42 Antenna duplexer 

43 Transmitting portion 

44 Receiving portion 

[Fig. 1] 

3 Apparatus 

11 Repeater A 

12 Interface portion 

13 Repeater B 

[Fig. 4] 

A To interface portion 

52 Receiving portion 
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